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ELASnCaZED UNTT APPARATUS FOR MAKING THE ELASTlCgED UWT, GARMENTS INCORPORATING 
THE UNITS, AND METHOD FOR MAiONG THE GARMENT 



BACKGROUND OF THE INVENTION 
1 . Reld of the Invention 

5 

The present invention relates to. an elasticized unit, apparatus for making such units, garments 
incorporating the units, and methods for making such garments. Herein the elastidzed unit means a unity 
containing a plurality of elastic strands thereby to provide a sealed tight fit so as to avoid the leakage of 
body excretion. 



2. Description of the Prior Art 

In underwear, especially baby's diapers and female napkin, elasticity is essential for providing a sealed 
T5 tight fit between the skin and the fabric For securing the elasticity elastic strings are used around the leg or 
waist area of the wear, and the wearer fastens the string after he puts it on. Alternatively, when the wearer 
puts rt on,, the strings naturally tightai the skin. The strings are fixed to the wear in stitches or by melting or 
bonding. The fixing woric is labor-and time-consuming, thereby leading to the high production cost. 

To save the cost the stitching method is generally avoided and the melting or bonding (with an 
20 adhesive) mettiod is commonly adopted. Under the known methods a problem is that the febric of the wear 
and the elastic material such as strings have different elasticity. In fixing elastic strings the base material of 
the wear is stretched to its own fuU extent and allowed to contract after the strings are fixed. However a 
difficulty arises in fedng the elastic strings to the stretched fabric. To overcome the difficulty an experience 
and skin is required. 

2S To facilttate the fbdng woric many proposals have been made but they are not satisfactory in efficiency 
and cost 

To explain tiie backgrtmnd of the present invention reference will be made to Rg. 3. which is a 
perspective view showing a known disposable diaper, partly broken to show the internal structure. The 
diaper 1 is made up of a pemneabie nonwoven sheet 2 and a sealing sheet {e.g- a plastic film) 3 overiaid 
50 with an absorbent sheet 4 having a smaller area than the sheets 2 and 3. The sheets 2 and 3 are thermally 
jointed to each other at their peripheries. The reference numeral 10 denotes an elastic string provided in its 
stretched state along the opposite side margins of the sealing sheet 3. 
The {fiaper shown in Rg. 3 is produced in the manner shown in Rg. 4: 

The permeable sheet 2 is supplied onto the absorbent sheet 4 from a first roll 8< and the seafing sheet 

35 3 is suppfied to the under-surface of the absorbent sheet 4 from a second ron 9. These sheets 3 and 4 are 
pressed and laminated by a pair of rollers 14. 19. The reference numerals 15 and 16 denote nozzles 
through which an adhesive is previously coated on tiie sheets 2 and 3. An elastic strand 10 is suppfied from 
rollers 11, and adhered to tiie sheet 3 in its stretched state. The laminated sheet is appropriately trimmed, 
and finally cut to desired lengths. In this way a disposble diaper shown in Rg. 3 is produced. The reference 

40 numeral 13 denotes a heater whereby tiie elastic strand is thermally cut 

in using this diaper the permeable sheet 2, especially a narrow portion (N). is kept in contact with the 
baby's crotch, and a wide portion (W) is kept rn contact with his belly and back. The comers 5 and 5a, 6 
and 6a of the diaper 1 are releasably fixed to each other by adhesive tapes. 

In this way the sealed tight fit between tite doth and the skin of the baby is secured- In the method 

45 mentioned above the elastic strands 10 are arranged in the direction in which the sealing sheet 3 runs, 
thereby keeping the strands in their stretched state while tiie sfieet 3 is running. This may be advarrtageous 
but when rt is cut it often happens tiiat the adhesive in the cutting part still rerhains too fluid to fix to the 
sheet This part tends to become separated from tiie sheet-during use. To avoid tiiis problem a speciai kind 
of adhesive is used or the amount of ttie adhesive is increased. Nevertheless the bond between the sheet 

so and the elastic strands becomes poor. 
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ih« JJl'^lr/ ^ the waist area of the diaper, so that it Is reamr^i far 

the doth to fit the baby's belV arxj back areas. Normaiiy the diaper is maiteM^ to «1^„^^. 
aro«Kl tf,em .but that part which keeps contact with the L teT? Z^^JtZ^'^ 
fl^by^ng a gap between the skin arul the doth. The loose diaper often 2^ reZJ^ 
artoa The d-^ie diapers have the difficulties pointed out abo>rth2r^s h thVi^^^^^ 
the other s m the maintenance of the sealed tight fit for the skin one .s m the producton. and 



OBJECTS AND SUMMARY OF THE INVENTION 

70 

production, and of ready incorporatten in garments. ^ economical 

i"® '"^o" is provided an elastidzed fabric unit whin, 

fahri^^I^'* « an'apparatus for making elastic 

^tS^^^"^ '^'^ a pair of com^eyors having a plurafity of Sj^ert ^^^n 

T^:S:ZL"^^Z:'^^ aro^ means^S^Ta 

25 m^^^^'^^l'^r^ "^^'^ ^"'^ ' S^^"* P™-*<fi"g sealed 

nn» ™ - the Skin and the fabnc, the garment comprising a base fabric material: an eiastici»d fabric 
unrt compnang a pair of tape members and a plurality of elastic strands fixed to tte^i^SrJt! 

>to»n3mg to a m tother aspect of the preserrt im«ntion there is a method of incorporating Sc 
mS tenrth ' "^"^ "'^"^ incorporating the elastic units to a predeter- 



35 



BR\EF DESCRIPTION OF THE DRAWINGS 



Rgs. 1 are prespective views showing examples of an elastidzed fabric unit 

2" 3 S a t!ri!J?^'* incorporating the elastidzed units of Fig. i; 

« 2" '^^^^■'^ ^i*^ a known disposable d 

2' 5 'is I S^^^S exemp^ a known method for making a disposable diaper 
present^^,^: ^ «empOfy„,g a method for making a disposable diaper according to the 

Hg. 6 is a plan view showing a main part of the arrangement shown in Rg. S- 
« Fig. 7 IS a schematic view showing the cutting section shown in Rg. 5- 

the se^ Sg sh'^ ""^ "^"^ ^"^^ Of the state in whid. the Elastidzed units are attached to 

the pr^lJje^o!?'^'"'"' """^ " "'^^ ^"^"^ ^ ^9^™"* 0"t 

SO Fig. 10 is a diagrammatic side view of the arrangement of Rg. 9; 

out the^re^'iSoT'^' """^ ""^"'"^ ^"^'"^ of the arrangement for carrying 

Rg. 12 is a diagrammatic side view of the arrangement of Rg. iv 

Rg. 14 is a diagrammatic side view of the arrangement of Rg. 13; 
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DETAILED DESCRIPTION OF THE PREFB?RED EMBODIMENT 

In • Rg. 1 (a) there is provided a pair of tape members 36, 36a and 37, 37a, each pair of tape members 
being mutially bonded and spaced from each other with four elastic strands (E) interposed therebetween. 
5 The terminating ends of each strand are inserted and bonded in between the tape members 36 and 36a! 
and 37 and 37a. In this way the tape members arel strands are unified into a unit The tape members and 
strands can be thermally jointed to each other or alternatively they can be stitched, 

Rg. 1 (b) shows ttet at least one of the tape members is longer than the other, wherein the adhesive 
surfaces (S) of the longer tape members are exposed as shown in Rg. i (b). This protruded portions can be 
70 used to aflow other units to be adhered thereto. In this way the elastic unit Is produced but to strengthen the 
unity at least one resilient member can be provided alongside the outermost strand. In this case the 
resifient member is desirably thin enough, othenwse it would trade off the elasticity of the strands. 
Preferably the resiGent member is a permeable sheet such as nonwoven fabric. 

Referring to Rg. 2 a disposable diaper incoqMrating the eiasticized units shown in Rg. 1 will be 
75 described: 

The fmished eiasticized units (F> are fixed to the opposite ends of a sealing sheet 3. In the drawings the 
other components tfian the units (F) are the same as those shown in Rg. 3, and denoted by like reference 
numerals. The units (F) are effective to give gathered effects to the gannent (diaper). 

The diaper is put on the baby's body by means of a fastener tape (T). 
20 in the illustrated embodiment the strands are suffidemiy spaced to secure" an increased permeability as 
compared with the case where a wide elastic band is used under the known method. Permeability is 
essential for protecting the skin against the confined moisture. The use of the eiasticized unit (F) avoids 
such pnDbiems due to the confined moisture which often occurs in the known elastic bands. The illustrated 
example is a deposable diaper but the eiastidzed units of the present invention can be apptied to other 
s than the (fiapers; for example, women's napkin, ordinary underwear or materials for industrial use which 
require gathered effects. 

When the eiasticized units are fixed to the sealing sheet 3 it is possible to fix them over the entire 
surface thereof or at certain intwvais. The latter win increase the folds on the sealing sheet thereby giving 
finer gathered effects. 

30 Referring to Rgs. 5 and 6 there is provided a winder 29 for wintSng elastic strands (E) thereon. Tape 
memefaers 36. 36a are supplied onto the elastic strands (E). As shown in Rg. 6 there is provided a pair of 
conveyor belts 23. 23a above the sealing sheet 3, which belts nm in parallel witii but in tiie opposite 
direction (B*) to the running direction (B) of the seaBng sheet 3. The conveyor belts 23. 23a are provided 
with pins 24 at givw spaces, whereby tire elastic strands are spaced one from another. The elastic strands 
3S (E) are suppleid from the winder 29 through a tension roller 32a to a rotary arm 27. where the strands (E) 
are led to an outiet of the arm 27. The arm 27 is rotated in the direction of an-ow (K) about the belts 23. 23a 
which rotate in the direction of arrow (D) and move in the direction of arrow (B') (Rg. 6). In this way the 
strands (E) are wound along an orbit around the belts 23 and 23a. 

The tape members ^ and 37 are suppiied from a group of rollers including a pair of main rollers 38, 
40 through which the tape members are stretched as desired. Then an adhesive is coated 

of the tape members 36, 37. The tape members and the strands are pressed by press rollers 39. thereby 
securing the bond thwebetween. Instead of supplying ihe tape members in the moving direction of the 
strands, it is also possible to cover the whole strands witii a wider dotii material suppiied from the sides of 
tile wound strands; that is. in the direction perpencficular to the moving direction of the strands, in this c?!??' 
45 = the opposite edges of the material are bonded to tiie strands. 

Rnally the wound strands are cut to a desired lengtti by a cutter unit 34 into a unit 
Referring to Rg. 7 the cutter unit 7 will be described: 

There is provided a rofler 41 whidi has a fid 40 covering a recess produced in tiie periphery thereof. 
The lid 40 has several sucking apertures. The reference numerals 42 and 43 denote an upper blade 42 and 

so a lower blade 43. The upper blade 42 rotates against the tower blade 43. during virhich the tape members 
and strands are cut The rotating speed of the roller 41 is varied from when the starting portion (left-hand 
portion) of the fid 40 is located in opposition to the upper blade 42 up to whCT the lower blade 43 is located 
in opposition therewitii as shown in Rg. 7. The roller 41 rotates at the same speed as that of the belts 23, 
23a. After the cuttirtg is finished witii the tower blade 43 having passed tiie upper blade 42, the roller 41 

55 accelerates up to when ttie lid 40 comes to the position indk:ated by phantom lines. Rom there tiie roller 
41 rotates synchronously witii the ronning speed of the seaTing sheet 3 until the elastic unit (F) is delivered 
ttiereto. After the defivery is finished tiie roller 41 accelerates until ttie starting portion of tiie lid 40 returns 
to the position in opposition witii the upper blade 42. 
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When the elastic strands (S) are conveyed by the belts 23. 23a. and placed on the lid 40 It is sucked 
^"f !]f apert'ffes thereby to secure the strands (E). At this stage a side cuter 34 is moved toward the 
sfrands (E) and cuts the both ends thereof. The roller 41 rotates up to the position shown in Hg. 7. and at 
ttw same time the upper blades 42 rotates in the clockwise direction. In this way the elastic strands (B 
fcced to the tape members 36. 37 is cut into a finished elastk: unit (F). which is then conveyed under suction 
through the apertures in the led 40 up to the position indicated by the phantom lines on the roller 41 wtiere 
the elastic unit (F) is fixed to the adhesive surface of the sealing sheet 3 which is conveyed by the ro'ller 44 
At this moment the elastic unit (F) is released from the suction thnjugh the apertures in the fid 40. The n3Uer 
41 returns to the original position for the subsequent operatioa 

Fig. 8 shows the state in which the finished elastic units (F> are fixed to adhesive-coated zones on the 
sealing sheet 3. The sealing sheet 3 having the elastic units (F) thereon is conveyed to between the rollers 
14 and 18 Shown m Fig. 4. The number of the elastic units (F) can be selected as desired. Preferably two to 
five elastic units are used. 

As Shown in Fig. 8 the strands (E) tend to decfine slightly with respect to the fine X-X perpendicular to 
ft© advancing direction of the sealing sheet 3. In the finished garment such as a diaper the strands (E) 
decline with respect to the width of the base doth. This decline of strands have no influence upon the 
gathered effects but the appearance becomes poor. As commodities the quality is degraded. To avoid the 
spoiled appearance the method illustrated in Figs. 9 and 10 is adopted: 

There are provided upper and lower stages of conveyor belts 23c {23e) and 23d (23f) at each side 
having no pin thereon. In addition there are pnsvided auxiBary belts 23a (236) and 23c <23d) which keep 
contact wth the belts 23c (23e) and 23d {23f). Under this an^ngement the strands (E) are oressed by the 
auxiliary belts 26a and 26d against the conveyor belts 23c to 23f during transportation. 

Now. suwxsse that the speeds of the belts 26a and 2Bb be Va and Vb. and that those of the belts 28c 
and 26d be Vc and Vd. The belts 23c to 23f and 26a to 26d rotate at the foltowing speeds- 
25 Va = Vd 
Vb = Vc 
Va < Vc 

Under this anangement the speeds of the elastic strands (E) become different between at the upper 
stage and at the lower stage. That is, the strands (E) pressed between the belts 23c and 26a tend to be 
30 ^wer in movement than those pressed between the belts 23e and 265. Those pressed between the bete 
23d and 26d tend to be faster than those pressed between the belts 23f and 26d. By differentiafing the 
speeds of the elastic strands between at the upper and lower stages and also between one side and the 
other side the dedining strands straighten up. that is, they become perpendicular to the moving direction of 
the sealing sheet 3. To secure the straightening-up the values of the speeds Va to Vd must be calculated 
3S from the rotating speed of the nstary arm 27. 

When a single finished elastic strand (E) is supplied from the ami 27. the speeds Va to Vd shouW be: 
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The equations (1) to (5) are reananged as follows: 
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Va = Vb = 2N • P = a • S 
Vb = Vc = L ^ P (2N • P) 



wherein Va to Vd: the speeds of the auxiliary betts 26a to 26d; 
N: the r.pjn. of the arm 27; 
TO P: pitches; 

i : the distence from the point where the elastic strands start to wind up the bete 23c (23e) up to the point 
where the tape members are nipped; i-i^^e; up to me poinr 

a: the gathered width; 

S; the number of cfiapers produced per unit hour. 

" «to,'i;^hL"f^ r*?'"^ ^ ® ^ ^''^ fine by fine by means of the arm 27. but it is 

also possible to suppJy and wmd several strands (E) at one time. 

Va = Vd = 2- n- N- P = a- S 

20 

Vb = Vc = i_jf_nP_(2 • n • N - P) 

£ 

as In this way the elastic strands (E) are arranged in paraflei with the width of the sealing sheet 3 thereby 
avoiding ugly appearance having declined strands. . "'"^"^^ 

des<^J to Rgs. 1 1 and 12 a modified version of the method aceorxfing to the present irwemion will be 

For ilii^wi purpose the seafing sheet 3 is depicted as declining. There are provided a pair of 
^ SLT^'^ir ^ "^'^ edges of the seafing sheet 3. each belt 23 being bent inwadly in 

«w rnidae portions, and rotating the direction of arrow (B). The belts 23 are provided with pins 24 
^^1^ "The belts are of a type, such as timing belts, which is liable 

Z njaricet TTie re^«nce numeral 26 denotes a pair of auxiliary belts arranged alongside the respective 
T ^ ^ auxiliary belt 26 is provided with pads 25 spaced at constant intervals, which pads 

35 are intended to fit in between one pin 24 and the next The auxiliary belts rotate in the direction of arrow 
(C). Therejs provided an arm 27 which rotates around the two conveyor belts 23 by means of a motor (M) 
iJ™ """^ ^ supporting shaft 28. The reference numeral 29 denotes a winder which 
rota^ in ac(^dan«j«th the rotation of the am, 27. ^ 

29. The arm 27 includes an outlet 31 through which the strands © are puiied out The supporting shaft 28 
40 e provided with a device whereby the strands are tightened up. Ihe reference numerals 33 and 34 denote 
a press member for the strands (E) and a rotary cutter, respectively. 

In operafion. the sealing sheet 3, the belts 23. and the auxifi^r belts 26 are driven in the respective 
direcbons (A). (B) and (G). At the same time the arm 27 is rotated by the motor (M). The strand (E) is 
^ppb^lfrom the winder 29. and placed on the belts 23 at the intervals provided by the pins 24 of the belts 

strand to be wound is determined. In this way the strand (E) is conveyed, and by being pressed by the 
belts 23 and the auxiliary belts 26 it is transferred to the seafing sheet 3 while keeping the intervals set by 
the pms 24. 

The sealing sheet 3 is previously coated with an adhesive across the width. The strand (E) held by the 
so two belts 23 and 26 is kept in contact with the adhestve-coated zones on the sealing sheet 3. and then the 
press members 33 are descended to apply pressure to the strand (E). At this stage the rotary cutter 34 cuts 
that end portions of the strand (E) which are free from the pressure. Preferably each press member is 
provided with a sheet of releasable paper or coated with a siBcone film so that it is readly released from the 
adhesive surface of the sealing sheet 3. 

55 
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75 



^ ■T^^J^ ^ ^ in the same unit whereas the short oneT SrtwL a 

"^-^ f^' the next un« with the cutting fine X-X interposed S^^eSTVo 
SZ^f^'^'? '"^^ required that the beLffl. 26 anTSTauxiiiSJ^l;- 
ifrteTOittentJy driven by using a stepped motor, such as a servomotor. arm 27 are 

11 ^fii^ """^^ ^ ^ ^ «~«"'« as that Shown in Figs. 

Under tbfe method the strand (E) is previousiy wound around the conveyor belts 23 at 
jmej^as th^ on tt,e sealing sheet.3. and the speeds of the com^eyJ an a^lSy be?^ 

2 ' ""^ to drive them intem,ittently. the^y^,mSS Z 

Te'S/^r """"^ " ^ ^-"^ to rotate thi am, 27'at ^ Ss2 

^ ^ ? *® P^"^ ^ portions (M) of the belts 23. and at a deoeSed 

s^wh^ .s for a portion (N, thereof. The differemiating speed of the ann 27 . 'achtl; b^^a 



Clafms 

1. An elasticized fabric unit which comprises: 
20 a pair of tape meml)ers spacedly provided; and 

a plwaiity of elastic strands jointed to the tape members at their oppositB ends 

adhivfaiS"^ ^™ "^^^ "^"^ ^ ^ '^"•^ t.y an 

a 4 tSS,^' ""l^ '"^"'^ °PP°^ ^ bonded by heat 

area cJlS^nf^T '^"'^ claim 1. further comprising a resilient sheet pLded in the 
area covenng the Ytrhole strands jointed to the tape members 

wheL^l^'S^ ^^"S * '^"^ =^ ^- <ape members are adhesive tapes, and 

wherem the strands are bonded to the adhesive^oated zones of the tape members «P«5.ana 

» comL^nt^^SSr* '^''^^ ^""^ ^" «^ <^ «^PriS8S a pair of 

adhir,^!f^, "™* ^ "^"^ *" "^"^ ^' °* component members is an 

adhesive tape and is larger in area than the other. « » an 

9 ^ SS^f?'"''«"** ^ ^' ^^"^ *® component members are eoual in area. 

9. An ^aratus for maiong elastc fabric units, the apparatus comprising- 
3S a ;Mjrof conveyors having a plurality of engagement means thereon for elastic strands- 
a rotative ami for winding the strands around the conveyors; and 
means for fixing a predstennined number of strands to tape members 

the "^"^ "^"^ "-^^"^ ^ '^-^ P-*=^e 

their'ip'l^^ "^"^ ^' *^ «^P*» ^ P'"^ 0* ^i^ons on 

Jifl^*f^ ^ "'^^ °* '^'^ preceding claims 9 to n. wherein the rotative arm comprises 
an outlet for delivenng the strands at its terminating end. cwnpnses 
. ^ f P*^ « claimed in any of the preceding claims 9 to 1 1 . wherein the rotative arm comprises 
45 a roller revolving along the ortjit around the peripheries of the conveyors compnsas 
14. An apparaus as claimed in any of the preceding daims 9 to 13. wherein each tape member 
compnses a pair of componem members overiaid so as to hold the strands therebeween 

=nrt It ilf * "^"^ '^^"^ '^''^ <^ the component members is an adhesive tape, 
and the other is larger in area than the first one. 

nair JTrtf^T^f ^ in any of the preceding claims 9 to IS. wherein the com^yor comprises a 

pair of independent componem conveyors provided upward and downwanj so that the the component 
conveyors are moved at differentiated speeds. • ^"'"P^^en: 

a ball'tebn^.^S-""^*"^ *^ * *^ *® comprising: 

55 ai eiasticized fabric unit comprising a pair of tape members and a plurality of elastic strands fixed to the 
tape memDers; 

tteelastidzed fabric unit being fixed to the base material with the elastic strands being in their stretched 
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ia A ^rment as dainied in daim 17. wherein the eiasticized unit is iixed to the base materia! aloL 
the length ihefBof at no intenrals. 

ISLA ^em as claimed in claim 17. wherein the eieasfidzed unit is fixed to the base material alonq 
the length thereof at predetermined intervals. 

20. A- garment as claimed in daim 17. wherein the base material is a sealing sheet and a penneabie 
sheetincorporated in disposable diapers. 

21 . A garment as claimed in daim 20. wherein the eiasticized unit is crosswisely fixed to one of the 
opposite ends: of the tetse material. 

22. A method of incorpwating elastic strands in the gannent the method comprising: 

coating an adhesive on a bass material of the gamnent in conveyance so as to fbm>' adhesive zones at 
certatn (ntervais; 

proving elastic strands in parallel along the surface of the base material in the moving direction thereof 

wherem the elastic strands are caused to advance at controlled intervals during their movements; 

fbdng tape members to the opposite ends of the strands in their stretched state; 

fixing the sdwufe to the base nrateriai, wherein the strands are in their stretched state 
base mater lai; ancf 

cutting the strands at their opposite ends. 

23. A method of incorporating elastic strands in the garment ^e method comprising 

coating an adhesive on a base material of the garment in conveyance so as to f omi adhesive zones at 
certain intervals; 

moving elastic strands in parallel along the surface of the base material in the moving, direction thereof 
wherein the elastic strands are caused to advance at controUed intervais during their movements; - 
fixing tap e mem bers to the oppoate ends of the strands in their stretched state; 

fcdng the strands to the base material wherein the strands are in their stretched state along the width of the 
base material: and 

whwein the moving speed of the elastic strands is differentiated between its opposite marginal portions 
when va^ons occurs in the Bnes of the moving elastic strands so that the quicker speed is siowed down 
and the retarded speed is speeded up, thereby securing the parallel lines thereof; and 
cuting the strands at their opposite ends. 
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